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nffigl) Sr«»«Jt«XLT, fiKBIlHl^tTa 2O5I2 8 ro'<-7^ *A^0>*HH«Sr 
* = * y >^L7c^^^i- 0 0 4 <fc 5 t-s #B*;£tUL?L2 7grB^£^;i 

S CI Ta 2 0 5§i2 8 ©«Hi:fclt5PET#M^x!?^-l 0^(^*15 

ErtiWHrt-s *ftbbi>\z, PET^^x^-io©rtM 

o 

[0 0 6 7] 

^-lO^KHF^U I CP^3fe^«fSrt?o*:fcr5, PET^^x^ 
-10©rt»HlTa 20 5Bl2 836SJiSlLrv^fcr.taSJWWLfc. rixtt, PET^'f 
i^***— 1 OWrtJE^iST-rS^, ^y-y'x^^-1 0<Df*]g|H£{2ALfc:H2O;tf* 
tf>(y*?x.9 9—l OOrt$&3iiifc:K3&U 4 yi?*? 9-1 OOrtSiJ-CtALDR^ 

Ifc-fSfcfefctt, W^^Vv?x^?-iLT»PET^^>v?x^^-10, H2 

o^y^x^-n, fcii;o2^'f>v ; x^^-i9?)H« 'M<HI^ 

jS*4 si>^9 9 — b LX<DPETtfx4 lsi?*9 9-1 Oit, f&S&&f^ *5tt 54 ^s*- 

9 9-<oft%M£titiiRmm&i i<Dfttomfi<Dmi om&.±btez>BmzMf$.ztiz>^b 

[0 0 6 8] 
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o»«4iW«35S^r«t?*)5. Sfc, ALDrittt«r*Rffli"5 3ii:K:J:«J, ffrfrM* 2 8 £ J: 

[0 0 6 9] 

lfell:tME^/0t7^ (RPT : r aw process t ime^fe 

-So :^!)x-/n2 3<7)S»St^i: LT©i#B> #^^-/>2 3 teflM^** J:tffiH4 
[0 0 7 01 

[00 7 1 ] 

ft^^«r#*$-frTJ3< ff>T\ ii«-ett^tB*teJa-eALDRis*rier £#-c 

[0 0 7 2] 

ALDjfeT-f±fiH6*fife«iJ»r±S3ft$ix*v\ Lfc 

ftttRPT<ojB«^a±-e«aT»*tt-c*>5. **Mio«iii»^ii 

[0 0 7 3] 
[0 0 7 4] 

ItiOriWSttfc'fk'frttK (Ta 205R) 2 8*ffl^t, W(*:»iH«)rt#K:Jia*ii* 
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[0 0 7 5] 

#»Mt«5J|5 2*lfi»t»«rBg5-H7«:*HBUooKWi-5. H5I1. $2&% 

^-*->*£jj*-f-0-e*>5. H7tt, ^2||JSM^^^0^fe^J;'9^<Drt^ctO ; 
»iBfcl«tt*ttfcSTOgl*IBil»fkL-C*-t-»riii0-C*)S. 0 1 t n-»^ttR- 

[0 0 7 6] 

^llllt'lt Afr&fctt, Atomic Layer Deposition (AL 

&mirz&<Dmm%mte£Mmmw:. sTo^io*BSTi©«#, *Lxm> 
th±sTomts£xfBsrm(D&m^^xw.w-rz>o 

[0 0 7 7] 

^n^-^ (Sr (C5-i-Pr3H2) 2 ) , '< V V J* * fvu 

v^o^y^v^-A- (Ba (CsMe 5) 2) ©fh7t Kn77> (THF : C 4 H 
SO) (iMgliO. , fccttfr F7-f y^n^Kf ^ 

y (TTIP) ro-fcJV&h^tf^&ffl^S. iSttflS#*£ l/TH2 0#*£fflv^ 

o £6tC, /^-^i:Ltl6i (O2) tfXto£XfT^=fy (Ar) #*&fflV^o 
[0 0 7 8] 

ft-f, 05 (a) , (b) Sr#figLoo, *||lft»ffll<Z>|*|ieBl03 lfcoV^-CRM-*-*. 
[0 0 7 9] 

H5 (a) 14, rt«B3 l©«^*«:IEiit>L<tt«iB*»b«^^-*"B|-C*)6. B 
5 (b) 14, f&mmUS 1^15 (a) <^3li»^HiroiRl#^fcB!^^-t-¥BE"C*5. 
ZO^He3 1(4, fltr»LfcHSl«»«BilPI*K, 3 2*5,fctfK 

jiS5R3 3*»e>*5. JjP*#*«IS^2f4, Ba^M*34, Sr^«|3 5, T 
TIP^«I3 6, *3 40 { H2O7y^W^5^i:'^<b^5 0 fc*3, B a tf^ioXXf 
S r #*<DJ&J^#f4B&^LV^T\ fitTWBUKHlia^Tte, «*t«:iK^Sfc«)^ S r # 
**3j;rH:<D#IS5&3 5<7)^, -f-/j:tj*)STOIBIS:fifelg1-5i&^ov^-rro*iftW1"5. 
ifiSLfcS r Sr^tfHi(sHJ:j4aa*l»*^#ft*-f, jEj££ffcfcfflv>$4:Efca J K 

[0 0 8 0] 

S r #*tty&^ 3 5 (4, ±K S r 3 7 , S r <D«tt«ltSffl«l§6e 3 8, *34 S 

r^b»3 9ftifi>e>45, MSltt2 0 0tt&5o S r 3 9 T'Mtt $ tbfc 

S r#*t4, yT#*i: LX<DAi #Xki&&£tlXm2 5 O'CKlJPjRStbfcS r/y 
*I2li4 Ofcil 1 ?, BUfttfxm&feMtt LX<D*mM<DS r ^/f^x^^- (Sr- 
Mo^'fy^x^^-) 4 1 tCj£e>ix5. Sr^-l'yv ; x^^-4 1tt5Ml 1 
rtld&tt bHT*5 9 , S r #Xf4S r >*Jx.tr*—A 1 SrgtS(S§Sl 1 rtl-tt 

i&SftS. S r#*E£4 0fcS r^y v?^^^-4 1 i: tf>&M#tti£, -tfcfrfc 
S rif^y-yx^^-4 lO«7C0>8&#fcli, S r^yv^x^^-4 lliiSi"^ 

[0 0 8 1] 

3=fc, TTIP^if^3 6S, ±tdTT I P^is4 2, I»TT I Plf§s4 2^6 
0tl:»5TT I P«[S4 3, fc«tt>'TT I P<DiJ^mmW^nA 4ftk'frb 
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*5„ TTIP^It mi 0 Ot!:iDi$W:TT I P#*E^4 5 £i§ =9 , 
W^f&^t Ltro^iiDTT I 6 Jdi£btl5o TT I P#*^ 

y^x^-4 6»Sf&«lll lrtKKtt 6*1/08 «J» TT I P^liTT I P^-O 
•^^-4 6^M)SSS1 lrtfc{fe«&£*LSo TT I P#*gB^4 5 T T I P# 
6 i: ©SHRtt^f+ia, t^TT I P#M^i^-4 6©« 
7G<095#lCl4, TT I P^y-^x^^-4 6(Cii-f#*£, TTIP#*£, Ar^ 

/^u;/l 2 b#8H!tt£)*L-CV*5o 
[0 0 8 2] 

H2 0^ft»*5tt, ±tH2 0$Sl3, r©H2O^13^8 0t(dDit5 
H2 0W^S14, *5«t0«H2O^^W^^SSlJ^ilfil 5*^*»b<C*. H20^/ 
xttmi 5 0°CicM$tifcH2O^^ia^l 6 JSteffctf^tfel&f&^i: 
$fi©H2 0^y^x^^-l 7(^b^. H20^^ -y*?*9 9—\ 7(4, S 
lrtfcH!ttfe*l/08»K H2 0^^(4H2 0^fX-('^v ? 3i^^-l 7lrItSS 

£§&i irtl:«»Sii5. H2 0#*Eti 6iH20^^>^^-i 7iro«« 

t/iHH2 0^^y^x^^-l 7<7>*65t;<Dg|5#(C(4, H20^^ 
[0 0 8 3] 

«E3 11II1 £Jl±lftWLfc3* (H^(c:(4, H*L*^B 
? — tiitltoX 4&) <DtfX4*i?x.?fi — 4 1, 46, 1 7 £(4SU{-, R/£gf& 1 1 fit- 
A r tfX&XXfO 2 ^^^il^^^l&^Hg^^-^^^^^-i LTOO 2 13^4 "s 
Vol? ?-\ 9jJSKJS*S1 lrtJCRJtbHfV^So 1 {4, ^tf4 

(311^(4, H^L&^B a^yyx^?-t^T5^) (nXx^W** 
^-41, 4 6, 17, 19£«jL-0^. ^iit3 1IHl 3*©^>T^^ 

i** — 4 1, 4 6, 17, 1 9(CAr ^*5±0O 2 ^<7)'>^< t fc — #&0M&-t"3 
/<-5?#*iJW&3R2 OJ&SRtt&ffCl^. A r #;*;£fcf40 2#*(4, 
2 0^^-T?.^-v 5 ^^iaW2 ltrl5, #^"^^'^v 5 ^^^-4 1, 4 6, 17, 19 

[0 0 8 4] 

TTIP^^yi^x^^-46, H20^V 
7, *3 c fct) ? 0 2^^^^^^^^-l 9(4, WtlflWl^il^ 

[0 0 8 5] 

fife*, KJ££3 3i4, m*tt£tt AH^a^ttdtbSttAaXV <**-'^ 

) 2 3lr1Sicfel^B#(-iiX^tg-efc2.^^t>(-, -ttie>#^*-^2 3 «r**s-t-i»*i"e 

§11 1 ft^^T^-^-^ 3&%frb<o$tmt:KWzffife<DMmm£-&X£W'zii& 
ftmtitfCftMct LX<D#- b 2 4, R^Ml 1 rttW»*ttfc]S»^^, fgttfctf*, 

[0 0 8 6] 

Bctt. JMfcftia4, fi£IK3£ia3 l&ffl^T, J^T^^5->-^>^-e^«i: LT<D 
STOI4 7^nt©t'*)5„ 
[0 0 8 7] 

K2 4^i«P**6. ttttr, M*Pf»ilH2 6S:fflv>-C, RJeS*«i 1 rttfJ^HSMs «fc 

t/&^x-A2 3« ^3 o o c ci;^5 i9i:W-rtit5o -entitt-, s 

r^/X^yi/x^^-4 1, TT I P#*-f >i?*9 9-4 6, 02^^^^^^^^- 
1 9, &£m20tfX'(>i/x.? 9-1 7 frhZtl^'tlfo 1 SLMfoAr^^rSS 
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M&l lftir^&L-C, lrt©flE*tr«Il. 5To r r (^o„ 1 1 

ft<mm upturn ^3 o o e c± i o o cm&x*£j£Lx\,^zb*mi£Ltz&, ^stft 

[0 0 8 8] 

SMllrtC, H 2 O^y^x^-17^f)H2O^5:fi2 0m 
^500 sccm^At5i:HC, TTIP^^ 
x**-4 6, *3j:t;0 2^^^^^^^-l 9A»&li02^S:W^2 OffrlW 
» Il50 0 sc cmfo»f5 0 KJS^SI 1 1 ft^mAZtltcH 2 0#X{2, 

[0 0 8 9] 

ftfc, H20^^x^-1 7, TT 1 *5.fctK>2# 

HFMi^3 s c cmi45*#-CS r^-f 4 1 1 0#ffi, 

1 1 rtlC^Ai-^o y TUT* t LX<DA r #X<DM«, jft 2 5 0 s c c m 
X&Z> 0 w«>KK Sr^^y^x^^-4 10rtSM3 5To r rtfcofc, 

02^^s^-19> ^^^20^^^ 
7A»5)tt, Ar^HWl 0 ^5 0 0 s c cmfoSM 

1 1 ft 
[0 0 9 0] 

2 8 O'Cll&fcTttS rJK**©^R£tt»ifiBwfefcV^ ^"?x-/n2 3©$ffl 

5H2 0t©we*p*^#s^*fi-'to ^tiicj;«9 > #^-^2 3<z>m±^ 

[00 9 1] 

Rfc* EJ££*1 lrtl-, S0H2O^yv J x^-17^bH2O^^2O# 
|^500 sc cmlAn^HC, 1, TT I P#*>f 

yv?x^^-4 6, £>J:0 ? O2#*-t'^: E .^-l 9^P>liO2^^mi)2 0 
S>ra> »5 00 sccmfo«t5. ~ixtCj;t9, # * x-^ 2 3 <D&m±\Zf&& £ft 

[0 0 9 2] 

W±t&0J LfcH 2 OtfX<D&ifei5£VS r #*0>{M&*:2fc:§:fc: 4 @-f o|fc 5 ig-f ^ i 
!?, ffmoi^^i-'^arofSil^o. 3 nmC0|jgJ¥£;fi"t-6 S r SMUto!**' 
Pt&^-tc^if-r 6 r <b tfs-Ct 5 0 

[0 0 9 3] 

fcfc, H20^M^x^-l 7d^^-TS^5rH2 0^^Mt)#^T, 
^§5l lrtfcH20#*&#&2 Oi0>WK I5500 sc cmiAt5. -ttbi HIC S r 
^y^i^-4 1, TTIP^y^i^^-4 6, fci0O2^^^ 
>-19^e.«t'5^^0 2^W3fi, 0 2tfX%Z]?lJ:tim2 Ofpm. ^5 
0 0 s c c mfoSMl 1 rtKWIfrfS. 
[0 0 9 4] 

TT I P#*^ >^3:**-4 6^ib^*&i-5^^TT I P ^f^^«J 0 tit, 
KfS&SIl IrtKTT I Ptfx&fal OtfrM, 5 0 s c c m^At5, *tti: tt^ 
, H 2 Oi/My-^x^-l 7, S r^^x^-4 K *3,fctfO 2 ^ 

S5 0 0 scc mfoSS^ 1 1 rtKAMfc-fS. 
[0 0 9 5] 

2 8 0°CHfJ&T*i!$##?xL&V^4 : T-efi, TT I Pro^*Rti?{±»^fiC. bft 
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<DT\ S r&itffifSiO&ft^&LIZTT I P^©x h *'>Sll»S 2 O i 

<DW'Qtofr&M&fct:&z.i- 0 -tt{-J:9» #^-^2 3WiSil:, ^^Ti 

[0 0 9 6] 

friz, SMll^l^ SaH2O^^^x^-17^t)H2O^^20# 
ID. D500 sc cmmXi-ZkkhK, S r #*>T *-4 1, TT I P#*^ 

y^x^^-4 6 ( *sJ:0 { O2#*''l'^***-l 9A»e>tt0 2^* J E:ti'?^2 0 
fMHK »50 0 sccmfottj&t5. 0 2^^ TitftW^M 

fcfcfc, iA$W:H2 0^^ T i -S r^^©iil-©»t5, 

[0 0 9 71 

Wi^LfcH2 0^«»J:t;TT I P^OW«&«rSS11^3[Hl-fot|i)igi-o - 
*llw«fc*K #|>i-A2 3<0*B±K:lftKUfcT i -S r mfcWRfc£**LST itSr 
i<7)^/Ht«^L< fc«9, *<ti-7xjjs( hSMIffii (S r T i O3) ^t^STO 
^47^, #>>x-/N2 3roiffi±l:l>l9 0#-C 1 ^0. 4nm©»«-4WtlWlt 

[0 0 9 81 

1-*fet>, fWftSUfcJ:$fc, H 2 0^»«^i(;s r #*<Dtfcf&fc£i:K:4lE|-foJi 

Ki3@-fo*»)jE-r-il©'>-^^*rtt5ri:KiJ:9^ £1+^2 1 O^T^^^-^2 
3<D£iB±U:*&0. 4nmOil#«r*rt5STOBl4 7«r«HS-^Ki-5ri:^-e*5 
o ^tb<b 2il©->-'!r>'^/i^'i5nff'fi 2 l 0#©v , —y 1 ^A-i: L, r 
3 0®m*)i&-f~kK£ *K #i?i-^2 3^i±luSTOi4 7^l2nm* 
gi£*.5 0 N2^*SJ6«illrtt*A^< STO«4 7K«4 0 0tT? 

[0 0 9 91 

fcfc, @7(C^1-J:5(^ iPtW^yOnm, iJD^4 2 0nmt% h 
m&&£XfBm.J&V>®-&*. H7 4 J AlT~A5TO5®Fi(-*3V>-rWfffi-r?) 0 wOff 

lwe*^ll:*to fc*3, BtW4»rffiTEM»wJ:0. ^:l«liTEM-EDXl: 
[0 l 0 01 

f&CVDi$fe<oHJfc#H$£r)!fcK:^-f 0 
[0 1 0 1 1 

«M^4 0 0tlC > M^^lTorrllittSo fcfc, ®WiL 

t©Sr (METHD) 2,&J:0 ? Ti (MPD) (THD) 2©n^fflW* (ft 
0. 15W!)7b^) 3sccmi45«t9l-RSt5. 
X®5 0%/5 0%WO 2 fcN2 0£©ii£-#.*£/flv % 5. r (75 J; 5 fr^^TK^ 

x. mcvDmz£*)#&ft<DSTomztiim^tz.'&, sTom^N2^M^xme 5 0 

tt'RTA (Rapid Thermal Anneal) £JS LT,$£fPB'ft $it3o 

fijfcJt t i>m t £ tlX ^ 5 1> WT-fc 5o 
[0 10 21 
[£H 
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[0 10 3] 

tJiv^i^^S. r<Q*l£J:ftHC» ■K48<Dmx*&. %*}£T i ©Bfc^*RLA>^R 
[0 10 4] 

iBLfcSTOBSU 7, jo<tO ? «<7)^CVDi*!CS^V>-CpjtBiiL/cSTOK(D, 
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©Qa«l«Ht*MLfcjg*Sr*2l^-r. Z<D&2iL otitis K©iCVDi!cS<5 

[0 10 5] 

[312] 
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[0 10 6] 

IH (4 d o * /•? * Sr^Sx. 5 ¥Wf«SE Jfi-T 6 ^Sfcff 9^*fi W-fc 
[0 1 0 71 

iJWfi:fC7^3*VK, *fctt7/U3*'>K«r£tfDPM«tfc«r/i^5£fc-0, H2 

^TiM^it oo'twT^fcv^wmmareii^ (02) ❖iEiWfca 
* (N20) t^t'Rmu^^<DX\ ^-i/tfxtLX0 2 j $>K20<nmm^mx*hz> 

[0 10 8] 

[0 10 9] 

(» 3 <DUM<DJtm) 

fcfc* #3i§W£#S& 3 *tt&tt*BI 8*5J:tfBI 9 Sr#^Loo|ft^-rSo El 8 (4, H3 
^Wffi^#5^ra^?r®B&^LT^-rillX*foS 0 E19J4, ^3MMt^5^* 
fto^-^^ft*-t-Ht»*>5. Ell kWl-MMZm-ft^Zttl-XZcnm^m 

[0110] 

jfMMWMXte, ^ttttKli, Atomic Layer Deposition (A L 
D) jfefc/<5^*MaT?*frf5- fcfc* "9, it&Vomk LT«7)T i -A 1 -NR«:l*ffll't 

zBHDrftmm&zvfiLmmm. ti-m -nik©j*mi*#, *L-c#&*LfcT i - a 

[0111] 

**is»*©ritii^'o-fe^-ett, mnxxtLx, f^^y^K (t i c 1 4) , *s 

«fc XJ-T jU^^-^M-^tiyyf K (A 1 C 1 3) *>*il^e*t©#*«:ffl^5„ 
^atNH3^*^5. /<-^^at7/^y (Ar) 

o 

[0 112] 

H8 (a) , (b) MLoo, *3tat»«roj*«IS6C5 ltov^TKMi-S. 
[0 113] 

0 8 (a) 14, j&Btgft5 l©*BM»ritSrjEiB't>L<tt«iii*»bBl^^i-H"e*>S. 0 
8 (b) 14, ^Siie5 1*05 (a) *^£^Wffl#a>k[^T-^¥®0T-fc£o 
~<D/&§ll£e5 1(4, Btj^Lfc^lHWfil*34^2^Wllt^#^, £fcJK##* 
»»*5 2*JJ:tfR*fi:*5 3d»fe**, fi^tf*!**^ 5 2(4, T i C 1 4 5 

[0 1 14] 

T i C 1 4#*(M&3R5 4(4, iCT i C 1 4#*#>'<5 6, :©!l?^5 6 fcJnSW 

§Tici 4»dmfj5 7, ioio'fC'iififtiiT i c 1 4 u *mmwmn 5 8 /£ if*»e>* 

S. |ga*!i, A 1 C 1 3^«55!i iCA 1 C 1 3 5 9, Ztotf*** 
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5 9ttlt5A 1 C 1 3WIE6O, *3<t^iRtt#A 1 C 1 3 #*jffifiHM»»a6 
1* t'frbte&o T i C 1 4#*#>^5 efcit^A 1 C 1 3^#^5 90lllt 
^tbW^6 O'CT'foS, TiCU^i^AlCls^H ^ctl^tl^S (TC^O 
mZtltcT i C 1 4^Ef 6 2 3oJ:t>«A 1 C 1 3#*iai=6 3 %M "9 , 

i-i: LTO^Sii^T i C 1 413t,4W^>? 9-§ 4*3J;T>'A 1 C 1 3 #*-f'>'^^ 
*-6 5t;U:v^34lAiric:i£bft5o T i C 1 itfXJ >i?*9 9~6 4*3«tO ? A 1 C 1 3 

^^yi?x^^-6 stiZv^cSi&icRfS^i l^i^tt^n-Cfe*?, T i c l 4# 

X<fct/Al C 1 3^^l«MJlT i C 1 4#X'(>^*99-6 4*3ctt) ? Al C 1 3# 
[0 1 151 

T i C 1 4#*lBi : 6 2 tT i C 1 aH*4 >*J*9 9~6 4 t<DmWc%>ftttfe* 1~&fc> 
*>T i C l 4 #*^v^*-6 4WlS^Og|5^^{-i, T i C 1 4#*-< lsi?*9 9~ 

6 4(ci§-f#*£, T i C 1 4 ^JfcliA r ») f 1 5 : i: is-et 5 i 

9 #xy 1 2 c*S»HtP>*t"CV^5. IsMif^ A1C1 3#* 
£|6 3<tA 1 C 1 3^^y-^?^-6 5 ©&jfcfflJ&ttia, •*-/«£*>*> A 1 C 1 3 # 
Xjyi?3L??-6 5©«7CW»^tf4, A 1 C 1 3 6 5£i§-*-#* 

fc, A 1 C 1 3 ^f^ifcttA r ^^i:«Rttl:9l 9 : i: « J: 5 JIM* 

[0 1 16] 

H20^i^5 6ll 3£{CNH3^^*'>-^6 efc-iWHa^^RftSM 
E6 7t£}?frbtl:Zo NH3^lil)6 OtSfctof^ttfcNH 3 #*Ktf6 8 £i§ 9, jg 
te-fbtf^tlW&T&^i: LT<D^i!iONH3^^-l'>> ? *^^-6 9(Ci£ibft5 0 NH 3 # 
^^i^^-6 9tt, Kf&*#l lrtKH»lte>tt-C*5«J, NH3^«NH3^ 
y$?x**-6 9S:S-CR^$*1 lftfcftl&SftS. NH3#*M6 8tNH 3 ^ 
jyitx.99-6 9t©W#i5, t/£fc>*.NH3^^^^-6 9»*^ 
§|5#fC{i NH3#*>T >^*:?*-6 9lCji1-#*£, NH3^4fcttAr^i 

[0 117] 

r<DJ:5£, «ii3 1ll 3 3R«©^M^x^^-6 4, 6 5, 6 9 SMI*. XV 
-5 0 T i C 1 4#*-f 4, A 1 C 1 3if^y^^9 9-6 5, *3 

WNH3^-fV^x^^-6 9ti, ^•€tL^lH»^fcJ:l>^2^JSM^^^ 
fc, ^HD^J^^x.? 9-t LXflM£ti/t^<5„ 
[0 118] 

»i3Wt»a*5«tt/jiS2 3iii6»ttfciai*K, riwwaa^**^** 
iiM$*T*8F*rtB**K£J*£fc h 2 4, rj&mi i rt»c:«i&**bfcJB» 

F 3 1 1 ftfcm&i-Zs C 1 F3^R^7 0%m X.XV3. 
[0 119] 

Jfc, B|8 (a) , (b) {CTjrfJ;?^ *Ml«fil 1 fcli, -tWrtSB^HK 
g£il,S#**-^2 3&IR|fc#A/X\ 3#<£>#*-f Ws.99 — % 4, 6 5, 6 9 i» 
Ifij-t-SflS «fcE) {-> EJfcSS&l lrt<D^S*^S:R^«l 10M«t5fcft© 
^yyh«w#SlE7iis, *!?x-^2 3roft*fc£i:T#ftfflWttfe;fcXV5. 

^-h2 4l:it ##«?L7 lftiSA»t,3*©^>f ^'^*^^-6 4, 65 

'das) 7 2**j»tte>nrv^5. 3*o^^*^^-6 4, 6 5, 
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6 9£iiLTKCTf§l l\zW$£htc&flXl*. 2<DftmiZ.fti£mim-i-Zt 

^-6 4, 6 5, 6 9W?fctttiL7L2 7j&>e>#^557L7 lJClpJttfgSixSo 
[0 1 2 0] 

rtfc#WT?tSWC, £#£MI£e 2 6 (cfc 9, RJS£S1 i rtfciR&Sftfc***- 
a2 3 ©0*&tt*fc»J»1"*w &2£, Strife Lfcflfc&fc J: «K 

[0121] 
[0 12 2] 

Sett, =&fc«Jfctt» ««5l£fflv^ W7l:^5^-^>^^«i Lt© 
®*b^Tio. 7Alo. 3NBI*riclgli"5 , bW-C*>5. 
[0 12 3] 

^M^iS^tlSmfcfe^^^-^^ 3C»t T i 0. 7A10. 3NlR#Si&&**L 

(LTS) fc:J:«Jia?j*Lfc^T iBISrttl 0 nm«)SU*5<. i: fcte* 

[0 12 4] 

6t±RISLfcftSiJSf ftl^nfcMtt©?*-'^ 3 l^Al, RJS 

sgMUl lrtfcEfiS*bT^S#-h2 4fc:*tt$*5. UlEifC, *#*P**Si1tt2 6*fflV> 
t, Rj££3*l lrt<&#fflftfc«fcU t #**-^2 3Wfflg#8)5 0 0^45*5^*^ 
*r*l T i C 1 4 ^^^^-6 4 ( A 1 C 1 3#*^ 

*3j;0NH3^^-r^v ? ^^^-6 9 d^^JVetO*) 1 SLMfoAr 
#*«:RJ£*#1 IrtfcflM&LT, lrt»ffi*Sr#Hl. OTor rCfto. 5 

mums (*Frttaflf) #5 o o°c± 2 ormif-c^LTv^;: £Sr«M&ufc 

^WJE^Sr^Jl. OTo r rK«*>oo, f6t^f->-^>^l^l'^»Tt: 
[0125] 

mi S LM^A-T^i: <b fcl-, T i C 1 4 tf*'!' 6 4 A 1C13^ 

5/4^!4Ar^^M^l OtfrlHk #J 5 0 0 s c cmfo«|f 
-5c RJfcMl lfi^A^ftfcNHstf^tt, #^j-A2 3©fIi:Wt5. 
[0126] 

Al C 1 3#*^ s s*J*9 9-% 5*»bSrt?*m l^Ar^«Loo, 
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, T i C 1 4#*^>^***-6 4j&»6{JWfrf$:tf*«rT i C 1 4,$MZ®«)m*-X, 

fcfcmwsi i rtKT i c i 4^«riKj5S>ra, mi s lm^a-t s 0 a i c i 3^^^ > 

S^x** — 6 5*5j:t/NH3^^s^?-6 9*»5>, A r tf* fr-tfl-CTLft 5 
, »5 0 0 scc mi" oSJC*» 1 1 rtlwttiS&-t-5. 
[0 12 7] 

iiS, 5 0 OtiutgTOT i C 1 4»^«R*SttJ&^jSr bftl^V #^x-/s2 3©i 
ffi(I(iNH3«f LtV^©t', *|)i-^2 3©$iit5liLfcTiCl 4#*it® 
>§L-CV^NH3 k<Dmx*ftM5iJfc&&^-fo zti\z£<0. #;)x-^2 3©lii51l;, 
Hl^L^T i ©Ste1$jroK#fifclR£;h/So 
[0 12 8] 

K, ftl SLMagA-f 5 TiCl 4 ^^^*^^-6 4*5J;0A 1 C 1 3 

5^f)ttA r 1 O&fsl mi SLMfoW*&t5 

, :©T i ©IftiWH^I^f It^fcT i JSp^O&^&fcT^-^A.t&o-C 
SMtt-t-So 2gA£*lfcNH3#*/5 s T i ${fctoJR«)&ffiK:BMH"5o 

[0 12 9] 

LfcNH 3 ^©TO il/T i C 1 4 5 E-fo, «)75# 

[0 13 0] 

Wc, NH3^^^x^-6 9^^>feMt5^S:NH3^i:9I9f^r, 

RJ&Ml 1 rttNH3^^1 0S>ra, *&1 S LMfAtS. A1C13^ 
5^tAr^^SMl lrttiftloo, TiCl 4#*>f ^ 
x^*-6 4*»e>^*&-r5^S:Ar^JCf]?)#x.5o A 1 C 1 3**4 9— 
6 5fcJ:t/T i C 1 4.U*4-s*?^9 9—S 4frbiZ, A r tfX&ZMtltol 0®m* 

$ 1 S LMi*oS*S*» 1 1 
[0131] 

TiCl 4*** ^***-6 4A»e>RJ©*»l lrtKAr^SrdMfetoo, 
A 1 C 1 3#*^ Wx.99-6 5frhW&ir&#Xt:A 1 C 1 3^'^{--© ! 3#x.5o * 

t ti-x NH3*M^i^?-6 9^fbtfc£p-f S#*£A r ^!:«^i5 0 
A 1 C 1 3 #*>f fi?*9 9 — 6 5^5>» RJ£*«1 IrtKA 1 C 1 3#*fc#&5#>IBK 
filSLMMtSc TiCl 4 ^^x^-64joJ;(;NH3^^^ 

[0 13 2] 

il^ SOOrtu^T'tt, A 1 C 1 3 £S-fefcV^, #!?i-^2 3© 

^stc^ii^nz-cT i2^k<l^Jl)|(z>«ffi^^l±NH3^®*u■cv^5©-c, t i^^if^ 

ffifcfiJiiUfcA 1 C 1 3^ttK*PL"CV^5NH3tOlB-e*P*^R*£«rfi-i'o -tb 
lei <9 , #^x-^2 3(Dii±|;, B|jj*LfcV>A 1 co^b^w^s^^tiSo 
[0 13 3] 

SteSSllrtC. SOTH3^>^^^-6 9HNH3^^1 0# 
IHk #*Jl SLMtAtS^'bll, TiCl 4 iS*<<W*99 — % 4*J«fcI>*A 1 C 1 3 
tfx<{yi?*9 9-6 5HttAr^HMitftl Ofj>M, 1 SLMfoMtS 
„ r^lCcfc?), #^x-^2 3(DM±(cltiffi$ixfcA 1 j&SB&^KSffcSitSi: <t 
, :©A 1 (D^tiroil^tC^L-CV^cA 1 J^^WlfiSB^^kT^^^AtTio-C 

[0 13 4] 

U±.ffl.WLtcNH3tfX<Dmffc&£tfA 1 C 1 3#*<&0M£*S^l-2@-fo&!Jig1-. 
rttlcj;9, #">i-^2 3roSffii!;fi3 0#T% T i o. 7Alo. 3N««t 
•rS^^BS*^ 2 . 5 n mW^-&lllST'J»r 5 i £ 5„ 



(24) 



JP 2004-23043 A 2004. 1. 22 



[0 13 51 

BfJj&LfcJ: NH3^©fJ&*5itfT i C 1 4^ro«^SC5@ 
-fit& v )Mir-m<ni'-tryx%ftitz'&, NH3^»^i(/A 1 C 1 3#*^tfe 

i-/x2 3<£>M_k!Ci^2. 5nm«fig?:ft5Tio. 7Alo. 3 Nl&£B&i$— 
W5I^5-c#5 0 iftfc 2 ^^fefcS-MHI&l 0 5#0»-'r>'* 
1 t/^k. i*i&3 00^ •? ill" - i: HJ: •) , 2 3 ©IlitT i - 

A l 5 nmitg]£-fc!:5o rflKJ: «K **tt»ffl©J*K^n <t 

So 

[0 13 6] 
[0 13 7] 

io#^y^^-6 4, 6 5, 6 9^|g{t^^^TV^€>i||J<^>s ^ |•(^•t-?){|lltc1iic{io 
SM&TLl lfcffittS. itnao, TOtf*. MW^ *5j;tf^-^#*£, -ttbb 

5, ^»J:5 4S**tt» #^>f>^a:^^-6 4, 6 5, 6 9j&»e>##*7Ll 1 l-^tt 

f 2 4ic^#$^yt#i7 3i-/N2 3 &w.<Dmm%)%:kmm%}%:*R&^'&? 

ZkiZXV, -m&&btlZc #^yi/x^-6 4, 6 5, 6 9 KRtf" feix/t** 
j@<D^tmt?L2 7j&»k**:*-^2 3(rfS]{fr«$nfcJ©^f^^, Ste^tf*, *5ct 

[0 13 8] 
[0 13 9] 

hy^ y^PTK^riXK^^V (TT I P) ^5:ii:J: 9. Ti 0 2l^T a - T i 
-O^^Mi-Sr^fc^T-feSo PI«K:, IlsfiltAlCl 3WS^t^ A 

1 2 0 3 lMt5r ttPltgT'fc^o 
[0 14 0] 

#!)x-/v2 3 0iBS^fil(*^ix(-PS5t)OT-{i^v\ #J;t{f, #')x-/n2 35t 1 
Ztib<Dmm (MS) ^SvMc^M$*fctftffit?, (#1) ft (-36^5 <fc 5 KKffi 
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[0141] 

Bft^-f^s^*'-, mmwxj tow*—?*** 

ttitft&^fi, #?L 2 7 a>|fcfi, «7:c-^ 2 3©fiiftIi:f5i:Tli, MiE 

SICKS LT**3*v\ fljjitf, #^x-a2 3^ il~|3»lWJ:?l; 

[0 14 2J 

Sfc, *3*»B*fc*i^"Ctt, 7 2£#>7^-^2 3 cDr^BI^KiSd- 

%117 lKfrttX, #*7^-^2 3fc£#LTV^#- h 2 4 0±#fcBWT fcfcfr*^ 
„ r.tUviJ:^ £?^-/n2 3i£fittT#y&£;ft5£:#*^M#)^ «flfE3b*«:J:«3l6] 

-^2 3«rX*fCV^#-h2 4©±TP5*W»«r, 

5HM*fcHMWS*J:v\i rtitctD. fSl&it/ff^^W^^J;?^ *'-h2 4ic 
[0 14 3] 

[0 14 4] 

[0 14 51 

#*Wte«$J*«#«feK:J:*btf, ALD^xt5rfflv^-C/^y^^tM^-J: l 3^ii^llS:^T5l^ 
[0146] 
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[12] minmmM^&zf&wiX&n-y-'r^** 7 *^* 

in 5 ] m 2 ^wji^^^rae^^BS^ Lr^tio 
ins] ^2iiJSM^?>^K*j*ro^-^^^^^-M2io 

fffiBMkU-C^BrifiH. 

[0 8] JB3lt»»«lc«5*KS61Htrffl»<bLXzrs , tH. 
[IS 9] 8 3^ffi^ffifc«*j$l&£ft»^-^*&^l2. 
[010] ^(DS^iw#^«^E?rW^L-C^#4milo 
[H11] ^*£0Siiii5»feW^-^^^^^t@o 
[Hi 2] «*oft«K«**!l©J*Kifiia«r1ffi«Hk^"C^"*'**»BI. 

[#■§■©8191] 

1, 3i, 5 i-&mmn 

2, 3 2, 5 
5, 5 

1 1-SJC*« 

1 7-H2 0#*>f i^***- (Sttflstf 

2 3"^x-/n (t^ISft) 
2 4-tf-h 

2 8 -Ta 2O2I ttfr&fcffil) 
4 7-S r T i 03fi (ik&V>)Wk) 

6 4-T i C 1 4 #*1'1'^**- (JJS»^^Htl&f&*) 

6 5-A1C1 *U*<<W^9 9- (mMfx&tei&Mc) 

7 

7 2 *«E«Utt) 



mi o] 
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[Hi 2] 
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[011] 



act, juijT_n_njT_rLn_ 



Ar 

(Puiga gas) 
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7d> 

(51) Int. CI. 7 F I 5r-^~ K 

H0 1L 27/108 

(74)ftSA 100091351 

(74)ft3lA 100088683 

(74)ttSA 100070437 

(72) mn^ im 

F^-A(##) 4K030 EA03 HA01 LAI 1 LA15 

5F045 AA04 AA06 AA15 AB31 AC03 AC07 AC08 AC09 AC12 AC14 

AC16 CA05 DP15 DP19 DQ05 EE13 EE19 EE20 EF03 EF09 

5F058 BA20 BC03 BF06 BF27 BF29 BF31 BF80 BGOl BG02 BJ10 

5F083 JA02 JA06 JA12 JA14 PR21 



